The aim of the present study was to evaluate different acaricide treatments for the control of Boophilus microplus on field-kept dairy cattle in the state of Pernambuco, Brazil. The first phase of the experiment consisted of collecting the ingurgitated female Boophilus microplus directly from the hosts for attainment of larvae. After the attainment of larvae, the artificial infestation procedure began on the cattle, with larvae ages ranging from 7 to 14 days. On Day 0, animals were separated into 12 groups to receive the corresponding treatment: Abamectin; Ivermectin; Ivermectin LA; Amitraz; Amitraz + Ivermectin; Amitraz + Ivermectin LA; Amitraz + Abamectin; Association (Cypermethrin + Chlorpyrifos + Citronella); Association + Ivermectin; Association + Ivermectin LA; Association + Abamectin; and Control. Subsequent evaluations were made on post-treatment days +7, +14, +21, +28, +35, +42, +49, +56 and +63. Analyzing the post-treatment effectiveness per day, indices revealed considerable variation ranging from 0% to 96.63%. Such indices demonstrate the significant reduction in the number of ticks on the animals in some groups, especially in the Abamectin group. The analysis of the results demonstrates that the use of different avermectines can assist in the development of Boophilus microplus control programs, thereby reducing the number of acaricide applications and production costs related to ticks.
Introduction
The control of the tick Boophilus microplus includes the systematic use of acaricide products on cattle, which has had diverse consequences for the animal as well as for livestock farmers and the tick itself. Jonsson [1] states that even when losses are controlled, there are costs involving chemicals, labor and equipment as well as production losses associated to the treatment and the cost of restricting access of the animals to determined areas. While the effective control of the tick seems to be a socioeconomic necessity for farmers, the environmental effects generated by such products are often not considered and such effects on non-targeted organisms vary from product to product [2] .
Along with the problem of resistance, other factors limit the effectiveness of acaricides, such as the method of preparation and application of the product as well as the time and frequency of treatment. Solution preparation can be considered one of the most important phases in the use of products aimed at killing ticks [1, 3] .
The use of endectocides thus becomes in an additional alternative for controlling resistant ticks along with formularizations of prolonged action, which have recently been launched in the market [4] . The aim of the present work was to evaluate different acaricide treatments for the control of Boophilus microplus on field-kept dairy cattle in the state of Pernambuco, Brazil. plement twice a day, mesquite and the fodder plant Pennisetum purpureum with palm leaves and sugarcane leaves.
The first phase of the experiment consisted of collecting the ingurgitated female Boophilus microplus directly from the hosts for attainment of larvae. Specimens were sent to the Laboratory of Parasitic Diseases in Domesticated Animals of the Department of Medicine Veterinary at the UFRPE, where they were cleaned, placed in Petri dishes and kept at room temperature (25˚C to 31˚C; relative humidity above 70%) in the laboratory. After the attainment of larvae, the artificial infestation procedure began on the cattle, with larvae ages ranging from 7 to 14 days. For such, the animals were duly contained and the larvae deposited along the dorsal line, placing about 2500 larvae per animal 21 days prior to treatment (Day −21); the procedure was repeated on Day −14 and Day −7.
On Day 0 (day of treatment), the animals were separated into groups, each composed of 04 (four) to 08 (eight) animals under the same sanitary and feeding conditions, selected non-probabilistically by convenience for the formation of the following experimental groups:
Group The initial degree of infestation of the animals was measured, counting the number of females with a diameter ≥4 mm [5] on the left side of the animal and recording the results.
The experimental groups then received the corresponding treatment. Products were applied following the manufacturers' instructions. For the control group, the only procedure carried out was the tick count. Subsequent evaluations were made on post-treatment Days +7, +14, +21, +28, +35, +42, +49, +56 and +63.
The final effectiveness of the treatments was calculated by post-treatment Day 56, using the following equation [6] : On Day 0, high infestation for a denced, with a predominance of females. The arithmetic average of the number of ticks ranged from 136 to 370.75, oscillating in all groups treated in the period from 7 to 63 days following treatment. Such indices revealed the reduction in the number of ticks on the animals. However, the effectiveness of the treatments can better be evaluated by analyzing the animals individually.
The individual s ces in the behavior of the infestations by the tick; some animals exhibited more or less parasites than others in the same treatment group, demonstrating the resistance of the host to tick attacks, consisting of the optimum method of non-chemical control of the tick, as cited by Jonsson et al. [7] . Animals with a predominantly white hide exhibited greater resistance to ticks that those with a predominance of black; this fact was previously reported by Oliveira and Alencar [8] and Teodoro et al. [9] . The control group exhibited increasing levels of tick infestation and was submitted to treatment on Day +56. Lacking a control group thereafter, the effectiveness of the other groups was not calculated on Day +63.
Abamectin presented good levels of ays +7, +14 and +21, with average indices of 88.78%, 79% and 84.01%, respectively, which were higher than the indices of standard ivermectin and ivermectin LA. Constancy in the effectiveness of treatments on the animals in the abamectin group is evident and the animals from this group were the only ones that did not undergo a repetition of the treatment on Day +28. When abamectin was associated jointly with amitraz, there was considerable effectiveness on Days +7, +14 and +21, but tick counts were higher on Day +28, which led to a repetition philus microplus ticks per treatment group and respective station. The good performance of abamectin corroborates the results of Bridi et al. [10] , who, in comparing the application of abamectin with ivermectin, gher degrees of effectiveness with abamectin, which performed better than ivermectin, as in the present study. Comparing the action of four endectocides on Boophilus microplus infestations, Alves-Branco et al. [11] found considerable degrees of effectiveness with abamectin of 74.30% by the 35 th day, obtaining the highest rate on Day +21. However, these authors obtained a "knock down" effect on Day 4, with a rate of 85.80%, superior to the other endectocides tested. Thus, abamectin can be recommended for the control of the Boophilus microplus in naturally infected cattle during periods of intense parasitic infestation, allowing animal handlers to obtain adequate levels of protection for their animals. Ivermectin only exhibited a certain level of effectiveness on Day +21 (40.79%), which was not sufficient for a significant reduction in the number of tick e animals and a further application of this endectocide was required on Day +28. However, in the individual analysis of the animals from this group, a satisfactory degree of effectiveness was observed in two animals (78.98% and 96.17%) on Day +28. The indices found in the present study for ivermectin differ from those found by Marques et al. [12] , who obtained 100% effectiveness on Day +8. In associating ivermectin with conventional acaricides, better effectiveness of the treatments was evidenced. The data presented here may reveal the development of resistance to this endectocide in the Boophilus microplus sample. Confirmative "in vitro" tests are necessary to determine this. The resistance of this ixodidae to ivermectin has been described by Martins & Furlong [13] and Sabatini et al. [14] .
Bovines medicated with ivermectin LA also exhibited wide variation in effectiveness, requiring repetition of treatment on Day +28, as no effective r ainst Boophilus microplus. The degree of effectiveness from Day +7 to Day +42 was less than 70%, thereby differing from results found by Silva and Marra [15] in the state of Minas Gerais, who obtained levels above 90% on post-treatment Days 7, 14 and 21. In the city of Candiota, RS, Alves-Branco et al. [16] obtained an 86.18% degree of effectiveness on Day +4, with a therapeutic average of 94.8% from Day +7 to Day +28. Carvalho et al. [17] , however, obtained lower tick counts from Day +14 to Day +84 using this product. When ivermectin LA was associated to acaricide baths with amitraz or the synthetic chemical association organophosphorus/pyrethroid/cial. [18] suggest a strategic spraying program with the application of endectocides on properties with a high degree of infestation. The authors also state that the tick control program should be adapted to each case, increasEmb ined.
be affi d that endec e exhi d sh acari be us e spray n cont s usi ven ing the intervals between treatments as the parasitic load diminishes.
It is important to verify the results with the use of amitraz, as there was a significant reduction of the number of ticks on Day +7 and the treatment became more effective as the study elapsed, especially when associated with the endectocides. Post-treatment effectiveness ranged from 0% to 93.85% in the different animals. The treatment revealed that th plemented adequately, thereby prolonging the effective life of this acaricide.
The association group only produced satisfactory results after a second application of the treatment on Day +28. A reduction in infestation was observed on Day +35, with degrees of effectiveness above 81.32%. This treatment had a better performance when associated with endectocides.
Conclusion
The analysis of the results from the present study demonstrates that the use of different avermectines can assist in the development of Boophilus microplus control programs, thereby reducing the number of acaricide applications an tions.
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